Abstract: This study aims to investigate variables related to adherence to oral self-care in the Brazilian adult population. It is an exploratory study, using secondary data from a population-based survey on a representative sample of the adult population of the entire Brazilian territory (n=60202). The sample was selected using a multiple stage approach. The oral self-care indicator was defined by grouping the variables: periodicity of dentist appointments, use of dental floss, toothbrush and toothpaste, frequency of brushing and replacement of the toothbrush. The scores obtained from the indicator were categorized into adequate, partially adequate, and inadequate care. Statistical analysis consisted of dimensionality reduction, and oral self-care-related variables were submitted to logistic regression. The variables mostly related to inadequate or partially adequate oral self-care were: illiteracy (OR = 11.20, OR = 4.81), low educational level (OR = 3.50, OR = 1.96), negative oral health self-concept (OR=3.73, OR=1.74), absence of natural teeth (OR = 4.98, OR=2.60), edentulous lower arch (OR = 3.09; _____), number of missing upper teeth (OR=1.14, OR=1.05), absence of health insurance (OR=2.23, OR=2.07), sedentary lifestyle (OR=2.77, OR=1.51), and smoking (OR=2.18, OR=1.40). It was concluded that the individual's level of education is one of the main factors for adherence to adequate oral self-care, followed by level of oral health self-concept and tooth loss. Likewise, lifestyle also bears a significant influence.
Introduction
The World Health Organization (WHO) defines self-care as the ability of individuals, families, and communities to promote quality of life, prevent disease and maintain health, and cope with disease and disability with or without the support of a healthcare practitioner.
1,2 Generally speaking, self-care can be defined simply as the practice of voluntary and intentional activities that individuals perform for their own benefit and for the purpose of preserving life, health, and wellbeing. 3 Authors advocate that self-care should assume a central role in the field of social and preventive healthcare, since the current objective of Danielle BORDIN (a) Cristina Berger FADEL (b) Celso Bilynkievycz dos SANTOS (c) Cléa Adas Saliba GARBIN (a) Suzely Adas Saliba MOIMAZ (a) Nemre Adas SALIBA (a) Declaration of Interest: The authors certify that they have no commercial or associative interest that represents a conflict of interest in connection with the manuscript.
health interventions is more related to the response given to life processes than to the disease itself. 4, 5 Self-care may be affected by basal factors such as age, sex, education, income, health condition and support network, 6 and by distal factors such as sociocultural orientation, family issues and environment, lifestyle, and adequacy and availability of public resources 6 . In the field of oral health, the recognition and analysis of the process of acquiring individual autonomy is under construction, and studies predominantly show an association between oral self-care and isolated factors. 7, 8, 9, 10, 11 The literature points out that appropriate oral health depends on maintaining certain practices, including periodic dental visits, 12, 13, 14, 15 tooth brushing frequency, 7, 10, 12, 16, 17 toothbrush replacement frequency, 17, 18 dental flossing, and use of auxiliary techniques, 7, 12, 17, 19 and that all these factors together represent oral selfcare. However, the studies usually evaluate oral selfcare in a segmented manner, relating it specifically to dental flossing, toothbrushing or regular visits to the dentist. 7, 8, 10, 16, 17 Therefore, the factors that actually infer oral self-care cannot be predicted accurately.
The objective of this study was to investigate multiple variables related to adherence to oral self-care in the Brazilian adult population, using an indicator that encompasses several factors representing oral healthcare. Knowing these variables makes it possible to identify health standards and behaviors, which can influence the development of oral healthcare policies focusing on self-care determinants, and the introduction of supported strategies to strengthen oral self-care.
Methods
This was a cross-sectional, quantitative study carried out with data from the last National Health Survey (PNS), developed in 2013, and financed by the Brazilian Ministry of Health 20 , with the approval of the National Human Research Ethics Committee, Resolution # 328.159/2013.
The National Health Survey was conducted by the Brazilian Institute of Geography and Statistics (IBGE), which is the main provider of data and information in the country, and which carefully followed all the statistical and methodological steps recommended for this type of research, in order to obtain concise and representative data on the entire Brazilian territory. 20 The PNS was developed in households covering the entire Brazilian territory, 20 using a cluster sampling 20 to obtain estimated data of the proportion of people in the different categories of the indicators of interest. The data were collected from 64,348 homes, and interviews with 60,202 adults. Details on the sampling and deliberation process are available in the PNS report. 20 Calibrated researchers performed the data collection, and the interviews were recorded on handheld computers. After explaining the objectives, procedures, and importance of participating in the research to the interviewees, the accepting participants were identified, that is, the individuals who answered the questionnaire and all the residents of the home, as well as the adults who were selected by drawing, and who answered the individual questionnaire, and also continued on to the other stages of the research. 20 The survey was composed of three forms: the home form, referring to the characteristics of the home; the home resident form; and the individual form, answered by the residents who were selected by the drawing, and who were aged 18 years or older. 20 In this study, the individual and the home resident forms were used; however, only the answers provided by the interviewed participants were entered in the home resident form.
The forms were presented in thematic modules. Each module composed a set of variables that made it possible to characterize several topics of interest in greater detail. 21 
Processing of data Variable outcome
The broad oral self-care indicator was considered a variable outcome, and was created by grouping together preexisting variables in the form. 21 The variables were selected to represent the oral selfcare indicator as closely as possible, and comprised: the time since the last dental appointment (response pattern: in the last 12 months, over 1 and under 2 years, over 2 years, and never went to the dentist); brushing frequency (response pattern: twice a day or more, once a day, does not brush every day, never brushed); materials used for oral-health (toothbrush, toothpaste and dental floss -yes and no for the response pattern), and toothbrush replacement frequency (response pattern: less than 3 months, between 3 and 6 months, between 6 months and 1 year, more than once a year, and never replaced).
In this stage in which the variable was created, each variable was dichotomized and evaluated as appropriate oral self-care (score 1), according to the conditions considered acceptable by the literature, namely: dental appointment made at least once a year, 12, 16 tooth brushing twice a day or more, 18 use of toothbrush, toothpaste and floss, and replacement of toothbrush within less than 6 months; 22 or inadequate self-care (score 0), considered as consisting of the worst conditions.
In creating the oral self-care indicator, the variables were grouped together according to the sum of the scores obtained. When the sum was equal to 0 or 1, the oral self-care was considered entirely inadequate, 2 to 5 meant partially adequate, and equal to 6 meant entirely adequate (Figure 1) .
The accuracy of the indicator was verified by applying a decision tree test, where the indicator was considered a variable outcome, and the training variables as explanatory variables. In so doing, we achieved an explanatory capacity (99.99%) of the variables under the broad indicator of oral self-care, with an error estimate of 0.0087%. In the model created, the variable with the greatest explanatory capacity was use of dental paste, followed by use of dental floss and toothbrush replacement frequency.
Independent variables
The following variables related to the thematic modules were selected: general characteristics of the residents, education, work, health insurance coverage, health services used, lifestyle, health perceptions, chronic diseases, and oral health, 21 totaling 66 variables of interest. After exploring these data, 40 variables were included in the study, all of which were treated according to the pertinent literature. The numerical variables were categorized, and some categorical variables were dichotomized or re-categorized. In the next step, the variables underwent descriptive analysis, as presented in the results section (Tables 1, 2 The variables related to chronic diseases, such as diabetes, hypertension, high cholesterol, stroke, chronic spinal problems, arthritis, work-related osteomuscular disturbances, depression, chronic obstructive pulmonary disease, cancer and chronic renal failure were analyzed with the variable outcome, but presented no associations. Hence, a new variable was created, called the presence of chronic disease (s), which groups all diseases aiming at increasing the representativeness of the presence or absence of some chronic diseases. In the results section, only the variable presence of chronic disease (s) was addressed.
The variable of number of natural teeth in the mouth was also created. In constructing this variable, we considered the totality of natural teeth present in the individual's whole mouth (32) , subtracted from the sum of upper and lower missing teeth. Then, the variable was dichotomized according to the parameters of a previous study 23 , into more than 10 natural teeth and 10 or fewer natural teeth in the mouth.
After categorizing the results, an unbalance was observed in the classes of the outcome variable. To avoid bias of the results, the classes from the outcome variable were balanced for each independent variable, applying the Resample Weka Filter, using the supervised method.
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Data analysis
Once the database was delimited, the first statistical analysis was made, consisting of the dimensionality reduction test, performed using the Correlation-based Feature Selection (CFS) algorithm, according to the cross-validation method of 10-fold in the WEKA environment. 24 This algorithm prioritizes different sets of attributes (independent variables) that are closely related to the outcome variable and little related to each other. Thus, the close relationship of the dependent variables with the independent variables can be verified with much greater precision than with other tests commonly used in the literature, since the researcher wields no influence during the analysis.
Next, the variables related to 'oral self-care' were evaluated by logistic regression, so that the magnitudes of the associations from the odds ratios could be verified, also performed in the WEKA environment. 24 The confidence interval was set at 95%, and statistical significance, at p>0.05. The model had an explanatory capacity of 70.4%. Results Tables 1, 2 and 3 describe the sample, according to 'oral self-care' and sociodemographic and work characteristics, overall health conditions and use of dental services, respectively.
The majority of the Brazilian population have partially adequate oral self-care (61%), followed by totally adequate (37%). The descriptive data show that the majority of individuals who presented entirely adequate oral self-care are young, white and mixed-race adults, married and single, with good schooling and good work conditions (Table  01 ). However, they are individuals who have positive conditions and self-perceptions of oral and general health, without experiencing pain and tooth loss, and without diseases and limitations, who practice regular physical activity and do not smoke (Table  02 ). In addition, individuals with fully satisfactory self-care usually seek more oral health services for prevention or checkup, with quick consultations, have an individual health insurance plan, and evaluate the service received positively (Table 3 ).
In the results of the attribute selection analysis, the variables most strongly related to oral self-care were literacy, level of education, self-concept of oral health, number of natural teeth, lower arch dental loss, number of missing upper teeth, use of health insurance, physical activity and smoking status. The reasons for the individual presenting inadequate or partially adequate oral self-care, according to the variables listed above, can be observed in Table 4 .
Discussion
The present study is the first to address the oral self-care of the Brazilian adult population using a broad approach and data from a national survey, with a representative sample of the entire Brazilian territory. Survey results showed that there is a strong relationship between oral self-care and educational attainment, self-perception of oral health, number of natural teeth, lower arch dental loss, number of missing upper teeth, health insurance coverage, habit of practicing physical activity and tobacco use.
Some of the relevant aspects of this approach are the sample size, the instrument quality, and the information variability, represented by a significant number of validated questions about individual, sociodemographic, behavioral and lifestyle factors, as well objective and subjective factors related to oral health.
In addition, the creation of a variable that represents all the elements considered as characterizing oral selfcare by the literature 7, 8, 10, 12, 17 is what makes this study so very distinct. As observed in the methodological description, the grouping of factors shows a high explanatory capacity, and the variable created can be used in other studies and in health planning involving more concrete strategies for self-care. In contrast to this unprecedented broad indicator, oral self-care was found in the literature only in a segmented manner. Studies have shown that the higher frequency of tooth brushing was more commonly related to the female sex, 7, 12, 19, 16 better economic conditions, 10, 19 better educational level, 16 absence of drinking alcohol 10, 16 and smoking, 10,16 practicing physical activities regularly, 8, 10 and the type of health service used, whether public or private. 7 One of the variables with greater explanatory capacity of oral self-care characterization was the use of dental floss. In this regard, people of high socioeconomic status reported using dental floss more than people of lower socioeconomic status. 12, 19 This finding may be related to the high cost of the product in Brazilian stores, and to the more limited knowledge about flossing among the lower classes 12, 19 . Individuals who attend private dental offices also tend to use dental floss more often than those who do not use this type of service, 7 a finding whose explanation lies in the greater probability that an individual receives oral hygiene instructions in the dental office. In addition, an individual with the purchasing power to go to a private dentist can also afford to buy dental floss and use it regularly.
7 Notably, women tend to floss more than men.
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The type of health service used is considered an important element in the study of health habits, since it is related to treatment and self-care. 7 Regarding the periodicity of visits to the dentist, low socioeconomic status, 7, 10, 12 low level of education, 13 men, 13 self-perception of oral health, 7, 13 bad oral health condition, 13,15 risky behavior, 10 reduced physical activity 10, 12 and eating behavior 10, 12 were associated with large intervals between dental appointments, represented here by the last time the individual went to the dentist.
In relation to toothbrush replacement, which is another variable with a high explanatory capacity for characterizing the oral self-care variable, no patterns were found for a specific replacement time.
17 Studies with university students have shown that residents in countries with better socioeconomic conditions replace their toothbrush more frequently 26 than in countries with lower conditions. 17 This finding could reflect the influential role played by recommendations from dentists, toothbrush manufacturers, and sellers. 17 As mentioned above, females were found to take greater care than males in relation to practically all the variables forming the oral self-care indicator. Among the explanations for this finding is that preventive habits are more common among women, mainly due to aesthetic or social patterns. 7, 10, 12 Although these variables are part of the characterization of the oral self-care indicator, no relation with gender was found in the present study, denoting that oral healthcare, in its broadest sense, is not influenced by gender. In addition, it has been suggested that a change in health patterns is taking place in the men's group, where there is increasing recognition of the importance of healthcare.
Greater recognition of the role of oral health was also observed among individuals with a better socioeconomic status. Although the literature points to socioeconomic status as one of the most important social determinants of oral health, 7,10,12;13,19 based on the purchasing power needed to purchase oral hygiene instruments 12, 19 and on regular dental visits, 10, 13 this association was not ascertained in the present study. The present study found that the level of education of the individual bears greater influence than purchasing power, inasmuch as educational level may reflect having knowledge about the importance and maintenance of healthy oral habits. This assumption is reinforced by the results found in the present study. The individual's level of education was the variable most strongly associated with self-care. Illiterate, primary school and secondary school individuals were 11.20, 3.50, and 1.68 times, respectively, more likely to present inadequate oral health than individuals with higher educational levels.
The level of education plays an important role in oral self-care, because it provides greater access to information that supports the understanding of the health disease process, and the importance of using mechanisms to prevent oral problems and of regular dental services. 7, 10, 13 In addition, education enhances the individual's ability to use such information efficiently, which is the basis for health empowerment.
Bearing this in mind, it is important to invest in actions and services that offer and expand access to information, and in supporting health promoters, focused on improving individual experiences and overcoming health barriers. 14, 27, 28 The development of personal skills and attitudes needs to be conducive to the acquisition of technical knowledge, which is the guiding axis for pursuing greater oral health equality. 14, 27, 28, 29 Self-perception of oral health is considered a multidimensional measure that reflects the individual's experience and the oral health condition in functional, social, and cultural terms. 30 As investigated here, self-perception was also considered an important explanatory factor for oral self-care. This finding can be attributed to the fact that individuals with a positive self-perception of oral health are more predisposed to using health services regularly 15, 30 and to practicing adequate oral hygiene.
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In addition, tooth loss and the number of natural teeth in the mouth were also strongly associated with oral self-care. Individuals with large dental losses presented higher odds of inappropriate health habits. 7, 14, 32 This situation seems to produce a cascade effect, where the more inadequate the oral care, the greater the chances of tooth loss. 7, 14, 32 As shown, dental loss triggers a certain carelessness about health, leading to reduced self-esteem and feelings of rejection and isolation, thus interfering with personal relationships and the desire to seek care. 7, 31 Dental loss is considered a marker of health inequalities, since it affects more individuals with a lower educational level and income, who have less access to dental and health promotion services. 31, 33, 34 In this sense, broad-ranging strategies should be taken to minimize inequality in oral healthcare and offer the population a better quality of life.
Individuals with supplementary healthcare are more likely to have adequate oral self-care. The literature shows that people with dental insurance tend to use dental services more frequently, 35 present better oral health conditions, 36 and use more preventive methods than individuals without health insurance. 7 Therefore, having health insurance may be related to greater access to dental services, and, consequently, to oral health information, resulting in healthier behaviors. This indicates that strategies for public health services should be reviewed not only to increase access to dental care, but also to put forth healthpromoting strategies that allow users to have full and assisted oral healthcare.
In addition, the absence of regular physical activity and the smoking habit increase the chances of the individual presenting inadequate oral care by 2.77 and 2.18, respectively. Studies have shown that a sedentary lifestyle 8, 12, 16 and tobacco use 12 have been considered indicators of unhealthy habits. It is evident that lifestyle is directly related to oral habits, which must be taken into consideration in developing oral health promotion programs.
The findings of the present study should be used to guide the planning of preventive oral programs, aiming to enhance oral self-care in the Brazilian population. However, in addition to health promotion actions that focus on risk factors and self-care, public policies committed to improving socioeconomic conditions should be developed, especially regarding schooling, guaranteeing access to oral health services and the continuous qualification thereof. These measures are indispensable to bringing about changes in the oral health situation of the Brazilian population. 7 
Limitations
The results of the present study should be interpreted taking into account the type of research design, since cross-sectional studies allow hypotheses only about the associations found and not the causeand-effect relationship.
In addition, the dependent variable was measured by self-report, a condition that can overestimate the positive results, since individuals may report what they believe to be ideal and not what they actually practice. However, this limitation is likely to occur in any survey in which information is obtained by self-report. 13 
Conclusion
It was concluded that the level of education of the individual is one of the main factors for adherence to adequate oral self-care, followed by certain oral conditions, such as tooth loss. In addition, lifestyle seems to bear a significant influence.
